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(5~) Abstract 

Mosahlc and audible tos> 
and inner animated dCMCC* « 14. 
spjced dp^n ln»m 4 television 
screen arc prmided with pro 
gram s\nchroni/cd audio amJ 
control ii.it j t»i interact witr 
the pro^rarr wc*cr in relation 
ship ti» m> programming A km 
etu do tee actuating stfrn.iL 
plin|f keshoard ba*cd enonJer 
( 12) it cuupkd tia an audio mit- 
er to an audtosisuat pct^ram 
ming vHjrcc and teles isMtn 
transmitter < 16) earning an au 
dio based kinetic and audio **i 
nal complct At a remote kxa 
tion (2tK>K ended audio and kin 
etic do ice signal* along with au 
diosisual programming are re 
cened and the audiovisual rmv 

gramming content is displayed for vsewing and listening Stereo sound hand based program audio signals are decoded and 
separated from the stereo sound hand based desicr audio and kinetic signals The device audio and kinetic signals are retransmit- 
ted to a spaced- apart to> causing the device to be audible and to move in synchronization with the spaced a pan audiovisual pro- 
gramming A single band low powered f M transmitter <2*i came* the audio kinetic signal complex in proiimit) yet spaced apart 
from i recener coupled to an audio cassette configured magnetic head transducer disposed in the kinetic device to communicate 
audio and kinetic information to a do kt speaker and motors to cause the device to mo\e and be audible. 
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WO 91/10490 PCT/US91/00303 
V . " JNtERREIATIOilAL AUDIO KXifETXC .ENtERTAjWEKT SYSTEM 

Background of tP *> Jnvention 

1. Field of thp Invention 

This invention pertains to entertainment systems in 
5 which audiovisual programming is associated with movable 
devices located remote from a primary audiovisual display. 
In particular, the invention pertains to programming 
systems and receiving systems for causing audible sounds 
and movements of articulatable toys and dolls in 
10 synchronization with audiovisual programming. 

2. Description of the Prior Art 

Various interactive devices have been proposed in 
vnich the viewer of a television or video cassette 
recorder is able to interact with the programming to 
15 modify or alter the manner in which the programming is 
completed. Other interactive arrangements have proposed 
some communication with toy dolls,, vehicles or other 
devices. Some of these devices may permit the viewer to 
see sicilar movements oi the device and the television 

20 screen, but may limit the interest of the viewer by 
relating tne viewer only to the programming and the device 
simply as a three dimensional extension of the existing on 
air or recorded programming. Certain proposed systems use 
the video blanking interval to communicate sounds and 
Kinetic movement. Tnose which have used video bands for 
transmitting sound or motion to a toy are limited to time 
shifted reactions oi toys, the programming preventing real 
time simultaneous reactions of toys while actions are 
occurring on screen. Thus sequencing is required, making 

30 it difficult to achieve their original qualities in 
complete synchronization with the normal program. 

It would be desirable to enhance the interaction and 
mterreactions with the viewer by permitting programming 
which creates the ambiance of another live character able 

21 to mterreact with both the viewer and the programming 
aooeanna on tne television screen. In particular, it 
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the f^ce of the television or video screen. -The audio and. 
kinetic signal may operate simultaneously in real time in 
synchronization, yet separate from the audio portion of 
the audiovisual display. 
5 In some configurations, the audio-Kinetic signal 

complex is carried by a single band low powered FM 
transceiver system to the kinetic device, while in other 
configurations, separate remote control frequency 
transceiver systems are used to communicate the audio and 

10 kinetic information to the kinetic device. 

Other examples describe an audio cassette configured 
modular adapter for receiving the audio-kinetic signal 
complex and communicating it to the device. This permits 
the use of the system with a substantial existing 

15 installed base. of art iculatab-le toys. 

Examples of programming systems associated at the 
front end of the entertainment system include a MIDI 
sequencer and a signal mixing and conditioning console for 
establishing motion control codes and audio signals for 

20 the articulatable device. A sampling and sequencing 
keyboard provides the input signals to the kinetic code 
modulator. Kinetic codes are used to select control 
paths, direction and duration of device movements. 

While means for generating separate audio and kinetic 

25 signals in some examples may appear at a broadcast 
transmitter, in other examples, the audio and kinetic 
signal generating means may be a more localized 
origination of programming. For example, the programming 
may be in the form of a consumer video cassette or compact 

30 disc player environment or other audiovisual program 
player, ratner than being remotely broadcast into the 
consumer's home. 

Brief p#sc rietion of the Drawings 
35 The nature of the invention described herein may be 

best understood and appreciated by the following 
description taken in connection with the accompanying 
drawings in which: 
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kinetic code, generator 12 creates signals equivalent to 
kinetic codes and audio signals for a kinetic device 14 
such as a doll along with the existing or specially 
created programming signals and are communicated through 
5 a television transmitter 16 or other distribution system. 
The television transmitter 16 is an ordinary television 
transmission system and enhanced programming provided by 
the system 10 appears essentially transparent to the 
transmitter 16. The programming may be existing 
10 entertainment programming or specially created programming 
for the system 10. Thus, the existing theatrical or 
television programming may be enhanced by adding 
additional material in the form of program synchronized 
control data for an animated. or kinetic device or doll; 
15 and a separate synchronized audio which can be played by 
the kinetic device 14 or doll. 

The conditioning mixer system 13 combines the device 
audio and kinetic signals so that they are combined with 
the ordinary stereo audio signals of the television 
2 0 transmitter 16. The kinetic and audio signals for the 
kinetic device 14 are later separated by use of the second 
audio signal as in commonly now used for stereo television 
broadcasts. 

The conditioning mixer 13 is coupled to the 
25 television transmitter 16 which then broadcasts signals 
which carry both the normal television audio and video 
signals, with that of the second audio channel containing 
both time varying kinetic movement information and an 
audio signal for the kinetic device 14. 

The transmitter 16 is coupled to a broadcast antenna 
18 which broadcasts the composite signals in the normal 
manner in which television signals are broadcast. At 
remote locations in the manner that television is normally 
received, a local transmitter section 200 receives the 
35 television signals from the broadcast antenna ie, 
separates the kinetic device audio and kinetic signals and 
rebroadcasts the separated kinetic device audio and 
kinetic information to be applied to the kinetic device 
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recorded is played by. an audiovideo' player . 23 . . In such 
event/ rather than remote television transmission, the 
programming containing the kinetic and audio device 
control data is located as part of the stereo audio 
5 signals of the media generated sound, in which case the 
audio output of the laser disk player or VCR or other 
audiovideo player 23 is coupled directly to the 
decoder/ transmitter 26. 

A receiving section 300 is located in proximate yet 
10 spaced apart relationship to the local transmitter section 
200 and includes a local receiving antenna 3 0 coupled to 
a device receiver 32. The receiving section provides for 
receiving the device audio and kinetic signals and 
includes the kinetic device 14 itself. The local 
15 receiving antenna 30 receives the kinetic and audio 
signals intended for the doll 34. The receiver 32 
demodulates the signals for the doll, and applies the 
audio signal to a speaker 34 within the doll or kinetic 
device 14 for emitting sounds, voice or music, and applies 
20 the kinetic signals to a decoder driver 36 for causing 
various movements of the kinetic device 14. Depending on 
the particular device used, the eyes, mouth, arms or legs 
could move to the extent articulatable, in relationship to 
the audiovisual programming. Since the kinetic and audio 
25 channels are separate from the audio channel of the 
television, it is possible for the doll to emit sounds or 
speak simultaneously, but with different words and in real 
time while the programming visible on the television 
screen and audible from the television speaker is speaking 
30 or saying something different. The result is that the toy 
34 can appear to be a completely autonomous character 
which is able to interrelate with either the television 
programming or the viewer. 

Use of inband audio transmission of a typical 
3 5 television broadcast system allows a substantially more 
complex audio program to be linked to the normal broadcast 
than with video modulation schemes. This provides the 
ability to allow simultaneous second audio programs along 



]>CTrtJS91/00303 

WO»1/1M90 . -8- ■ ■ . ■ ■ , ' 

• - ■• ' ■ " ; . ' "•■'•„«''' so that dialog .can occur 

with the norol programs, so tna 

vitbout the burden of sequencing^ ^ £ront 

-Ing a Kinetic code 
end 100 o f «- £ * are ae5ia „ed to 

s oener.tor/.ncod.r 1U. » deviee 14 ,t a remote 

eau .e movement of the kx ^ ^ MIDI 

Xocation. The IK V ^ ^ „ US1C 

styl . sequencer ^ which ^ ^ 9 . neratlng cod es 

synthesis.- «- ^ MVMents of the doll 14. 
l0 correspond^, to Kinetic ^ „ „ d 

X modulator 11. »• provided by 
the encoder. TyP 1 " 11 *' 

generates a signal vitn separate 

component. The audio ^sTgnL may be used to 

, a ,nals. current*. th • » P ; channels in some 

instances. In accora. mmtMrM components. One 

, ... r . rrv two separate 
cnannel is used « c,rry . , „„,.„ is ultimately 
component 1. the Kinetic signal. * 

„ component 1. . «P« ^ toy „ n or 

communicated to the » ^ prograB ming «»icn 

« lt , sound, entires •^ t " £ y r . eeiv « r 14.. Vet 

.ppear. and 1. heard " """/.vice 14 and the audio 
— «- :;;:r:«y -T. ."c^onized. separate!, 

„ sound, emanating <ro. th.«y relrt ion S hip to the 

MV . bl e. ^ .„ natln , tro m th. television 

programing app«an»"J 

„„.v.r »4. A source ue. the 

TT source U. and the channel C composite sign. 
35 channel t source prov ides the normal 

.ource UO. Tne channel A ^ 50H2 to 5 Kh2. The 

= tz-:. — - ••• 



WO 91/10490 PCT/US91/00303 

' ■■ ' • s* - v • • \ ■■ . ./.-9- v , " v . ' . ' X. 

audio frequency range of 50 Hz, to 3 Khz. This audio 
range is narrow enough to conserve 7 - 10 Khz of the 
available bandwidth for additional data, yet the fidelity 
is still adequate for reasonable commercial listening 
5 purposes. It is this channel B that carries the sound 
signal that ultimately is audible from the remotely 
located doll or device 14. The channel B source 
generates sounds which are synchronized with the 
programming and the audio of the channel A and of the 
10 video programming. 

The channel C composite signal. 120 receives a 
modulated signal from the modulator 114. That signal 
carrying the kinetic data is then available from the 
composite, signal 120. 
15 A first phase shifter 122 is coupled to the second 

program audio to provide an equivalent signal 180° out of 
phase with the second program audio signal. A second 
phase shifter 124 is coupled to the composite kinetic data 
source 120 to provide an equivalent signal 180° out of 
2 0 phase with the composite kinetic data signal. 

The stereo mixing control 126 provides separated left 
and right signals. The left signal represents a composite 
of both the device audio and kinetic signals and the 
normal programming audio signal. The right signal 
25 represents a composite of both the device audio and 
kinetic signals 180 # phase shifted. The purpose of the 
stereo mixing control 126 is to blend and balance the 
signals xn the left and right channels to their respective 
outputs in a form compatible for direct transmission or 
30 tape recording. " 

The first and second phase shifters 122 , 124 along 
with the mixing control 126 provide a means of phase 
cancellation of unwanted left channel audio/kinetic 
information from the right channel normal program which is 
35 the result of the following equation: 

(Rf) - <1«— ) - + (-Lc—omJ « Rth 

where R,, represents the right channel signal, thus. 
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350 is typical • of. existing players ..." in audio/kinetic 
devices 140. The cassette player 350 has a stereo 
magnetic head 352 for receiving the signal from the 
cassette receiver 34 0. The output of the stereo magnetic 
5 head 352 is applied so that one channel of the head 352 is 
applied to an audio amplifier 354 through lead 256 , while 
the other channel of the head 352 is applied to a kinetic 
decoder and motor drivers circuit 358 through lead 360. 
The output of the audio amplifier 354 is applied to a 
10 speaker 362 , equivalent to the speaker 34 in Fig. 1. The 
kinetic decoder motor driver circuit 258 is coupled via 
separate outputs to a plurality of motors 264 which 
control the movement of various portions of the doll 14. 

Another example of the local transceiver arrangement, 
15 essentially blocks 200 and 300 of Fig. 1, is shown in Fig. 
4. A channel 3 audio demodulator and filter separator 410 
is coupled to the cable decoder/vcr/cable converter 22, 
and the television receiver 24. The demodulator and 
filter separator 410 have outputs .,412, 414. The 

20 demodulator and filter separator 410 demodulates the left 
channel audio and Kinetic carrier which is filter 
separated to the outputs 412 and 414 respectively. The 
output 414 is applied to a channel kinetic demodulator 
418. The output 4i; is applied to a channel B audic 

25 transmitter 424, while the output of the left channel C 
kinetic demodulator 4 16 is applied through an output 420 
to a channel C kinetic data transmitter 426. The channel 
B audio transmitter 424 here has a 49 Mhz. carrier signal 
for the audio in a band range of 50 Hz. to 3 Kh2. and is 

30 applied to a frequency matched antenna 428. The channel C 
kinetic data transmitter 426 has a carrier frequency of 27 
Mhz. for the kinetic data and is coupled to a frequency 
matched antenna 430. The frequencies of 49 Mhz. and 27 
Mhz. are normal frequencies used in the United States for 

35 radio controlled and remote control applications. 

A modular receiver 440, then requires separate 
frequency receivers or receiver circuits with matched 
antennas. Receiving antennas 442. 444 are shown fr»«- 
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receiving the 4*9 r Khz'., and 27 ' Mhz signals respectively . 
The antennas 442, 444 ate coupled to respective 49 Mhz 
receiver 34 6 and 27 Mhz. receiver 448. Each of the 
receivers 446, 448 have audio preamplifiers. The 49 Mhz. 
5 receiver 446 receives the channel B audio in the 50 hz. to 
3 Khz range. The 27 Mhz. receiver 448 receives the data. 
The outputs 450, 452 of the receiver preamplifiers 446, 
448 are applied to a stereo magnetic head 454. The 
matching stereo cassette player 460 used in connection 
10 with this example then is the same as shown in Fig. 3. 

With particular reference to Figs, l, 2, 4 and 5, a 
different example of the receiver 300 is shown in which 
the local transceiver system 200 is the same as shown in 
Fig. 4, and thus, the elements shown are similarly 
15 numbered. The receiver 510, however is a receiver that 
directly receives the left audio channel sound and the 
kinetic data, without feeding through the modular cassette 
adapter 440 which is shown in Fig. 4. It is more likely 
to be utilized on dolls which are not already equipped 
20 with a stereo cassette player for existing audio/kinetic 
dolls. 

Tne receiver 510 has two local antennas 520, 522, 
each matching their respective 4 9 Mhz. and 27 Mhz. 
signals. The antenna 520 is coupled to a 49 Mhz. channel 

25 B audio receiver 524 and the antenna 522 is coupled to a 
27 Mhz. channel C kinetic data receiver 526. An output 
528 of the channel B audio receiver 524 couples the 
receiver 524 to an audio amplifier 532, and an output 530 
of the channel C kinetic data receiver 526 couples Lhe 

30 receiver to a kinetic decoder motor driver 334. The 
kinetic decoder motor driver 334 is so designed as to be 
compatible with existing device mechanical designs as well 
at incorporating additional control outputs for expansion 
of device capabilities as in Fig. 3. Outputs from the 

3 5 kinetic decoder motor driver are then coupled to motors 
364 which cause tne doll 14 to move synchronized with the 
programming . 

With particular reference to Fig. 6, a different 
example of the receiver 300 is shown Sn vhirh the inr^ 
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' the cape mixer ; has an channel A "input .750 and a... 
channel B input 752. The channel A and B inputs 750, 752 
typically represent the audio channels of stereo 
audiovisual programming and are typically coupled to a 
5 video cassette recorder 754, here operating as a video 
cassette player, or equivalent source. Thus, original 
programming such as microphones might be substituted for 
the VCR 754. Also, the source might be a video laser disc 
player or other analogous audiovisual device. The 

10 recorder 754 has right channel outputs 756 and left 
channel outputs 758 representing respectively the right 
and left channel audio signal associated with the 
programming associated with a cassette 760 in the VCR 754. 
The MIDI interface between a computer keyboard 732 

15 and the sampling keyboard 720 is bidirectional. The 
sampling keyboard can come under control of the computer 
730 and the computer 730 can receive information from the 
keyboard 720 and store it in its associated file. Each 
key is typically assigned to a particular movement of the 

20 kinetic device 14. The use of the sampling keyboard 720 
permits precise visual synchronization of movements of the 
kinetic device with the programming * 

The coupling of the computer with the keyboard 720 is 
accomplished with music sequencing software such as 

25 Music-X. available from Micro Illusions of Chatsworth, 
California. The software permits the assignment of 
various information to the various keys of the keyboard. 
For example, tne computer when running sequencing software 
can define tne "attack* or how fast it takes to achieve 

30 maximum amplitude of the signal represented by a key, the 
"sustain" or how long the signal lasts, the "decay" or how 
fast i* takes to return to 0, and the amplitude of the 
signal. 

The mixer 740 has a MIDI input 762 that is coupled to 
35 the sampling keyboard 720, and a input 764 that is coupled 
to the sampling keyboard 720. The MIDI input 762 controls 
the synchronization of existing audio programming, device 
audio programming and kinetic signals. 
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could be simply a microphone input ' arid the right, channel 
output and left channel output could be connected directly 
to a typical television transmission system 16 of Fig- 1. 
With particular reference to Fig. 8, an encoder 12 as 
5 depicted in Fig. 1 is shown in greater detail 
schematically. As in Fig. 1, the inputs to the encoder 12 
are the channel A audio input 810, the channel B audio 
input 812 and a channel C kinetic input 814. The channel 
A audio input 814 represents the audio signals from the 

10 television source or VCR or other programming source. 
Channel B represents the audio signal which carries the 
audio 'information for the doll 14. Channel C input 814 
represents the animation signals. 

Also represented as inputs are a signal ground 616 

15 and an auxiliary power supply 817. 

The audio input 810 is coupled to 1/4 of a MC 3403 
quad operational amplifier, configured as a unity gain 
buffer amplifier 818 for isolating the channel A audio 
signal for later mixing downstream. A 100 K resistor 820 

20 (R01) is coupled from the channel A audio input 810 and 
signal ground 816. A 39K resistor 822 (Rll) is coupled 
between the signal ground 816 and the supply ground 819. 
The resistor 820 (Rl) provides a signal reference point to 
the signal ground 816, of about 4 VDC. 

25 Similarly, the Channel B audio input 812 is coupled 

to 1/4 of a MC 3403 quad operation amplifier, also 
configured as a unity gam buffer amplifier 824 for 
isolating the Channel B audio for mixing downstream. 

A 100K resistor 826 (R03) is coupled between the 

30 channel B input and the signal ground 816. A 47K resistor 
828 (R02) is coupled between the signal ground 816 and a 
nine volt voltage supply 8 30. A IOjiF filter capacitor 832 
C9 is coupled between the 9 volt supply voltage 83 0 and 
supply ground 819. A 2.2 uf filter capacitor 834 (C2) is 

35 coupled between the signal ground and supply ground 819. 

The combination of resistors 822, 828 and the 
capacitors 832, 834 are used to establish and stabilize 
the signal ground 816 and the positive supply voltage 836 
at aonroYiaatel v +4V mnA +9V (Vcc\ . resoectivelv. 
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■•^Resistor's 860,; 862 . set up the. , free oscillator .frequency' 
and symmetry. The pot 864 adjusts the frequency to trim 
it to the value of approximately 20Khz. 

A transistor 868 (Ql) interrupts the 20Khz signal, 
5 shunting the VCO input and turning off the VCO. This 
gives a pulse stream which is the combination of the data 
and the carrier, thus modulating the signal by the 
animation signal. 

Capacitor 866 (C4) is the charge and discharge 
10 capacitor for the device which sets up the time constant 
for the VCO. The combination of resistors 860, 862, 864 
set up uniform, square wave pulses for balancing the pulse 
duration. A .luF capacitor 870 (C3) is a filter coupled 
between pins 15 and 16 of the phase lock loop 854 at one 
15 end and ground at the other end. A .002 tiT capacitor 872 
(C5) is a filter that controls voltage rise and fall time 
and noise within the VCO input. 

A resistor 873 (R26) provides a voltage drop for an 
auxiliary supply if it is utilized, such as an external 
20 auxiliary supply. A 10 uF capacitor 874 coupled from a 9 
volt supply to supply ground, and a 2/2 uT capacitor 875 
(C2) coupled in parallel to a 39K resistor 876, coupled 
between signal ground 816 and supply ground filter and the 
supply. 

25 The inhibit output 878 of the 4046 phase lock loop 

854 is brought to ground which inhibits the VCO output. % 
VCO output is applied as a divider, referenced to the 
signal ground for input to a resistor 10K resistor 879 
(R06) as well as input to a 10K resistor 880 (R13). A 10K 

30 resistor 861 provides the channel A audio signal, a 10K 
resistor 882 provides the channel B audio signal, and 
resistor 879 provides the kinetic signal. Thus, all the 
signals are now present at resistors 879, 881 and 882, and 
one end of each of the three resistors are joined. The 

35 other end of the resistor 881 is coupled to the output of 
the operational amplifier 818, and the other end of the 
resistor 882 is coupled to the output of the operational 
amplifier 824. This results in a combined signal at the 
node following resistors 879, 881, 882 representinq 
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:' device kinetic signals.; Inputs to the decoder are the- 
channel CH A signal at input 912 and a CH B signal at 
input 912 . These inputs generally represent the right and 
left stereo audio channel outputs from the television 
5 receiver, video cassette recorder or comparable device. 

The combination of a 10X resistor 914 (Rl) and a 10K 
resistor 916 (R2) are set up as a signal divider. The 
resistor 914 is coupled at one end to the channel A input 
910 and at the other end to the inverting input of an 
10 operational amplifier 918. The operational amplifier 918 
is 1/4 of a MC3403 quad operational amplifier (ICl-1). 
A .001-uF capacitor 919 (CI) coupled between ground and 
the other end of the resistor 916. The capacitor 919 is 
a supply filter for the signal ground and is also coupled 
15 to 1/2 of the positive voltage supply V+. A 10 K 
resistor 920 (R7) also provides the function of a gain 
control to the operational amplifier 918 (IC 1-1). 

A 10K resistor 921 (R3) receives signals from the 
channel B input 912 and is coupled to a 2K potentiometer 
20 922 having its opposite lead connected to resistor 920. 
The combination of resistors 920 and 921 ''and potentiometer 
922 provides a signal divider. That signal at resistor 
920 is fed to the noninverting input of the operational 
amplifier 918 (IC1-1). The operational amplifier 918 is 
25 configured as a differential amplifier and is there to 
extract the composite left channel information from the 
right channel information. 

A 39K resistor 92 3 is coupled from the output of the 
operational amplifier 918 to another 39K resistor 924, 
30 which in turn is coupled to the input of a different 
operational amplifier 925. The operational amplifier 925 
is 1/4 of a MC3403 integrated circuit package. 

The resultant signal at the output of operational 
amplifier 918 is fed through resistors 923 , then 924 and 
35 to the noninverting input of operational amplifier 925 
(IC1-3). 

A .01 uT capacitor 927 (C02) is between resistors 923 
and 924 at one end, and the output of the operational 
amplifier 925 at the other end, A .001 uF capacitor 928 
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• . • " a .0p47 nT. capacitor .542 (C7) decouples the. resultant, 

output and is fed into the a PCAin pin 943 of the a 4 04 6 
phase lock loop decoder 950. The phase lock loop decoder 
950 has a zener regulated power supply. A IK resistor 94 6 
5 (R13) is a dropping resistor for a zener regulated supply 
of the phase lock loop decoder 950. A .001 u? capacitor 
947 (C9) is coupled across pins 6 and 7 of the phase lock 
loop pulse decoder 950 and operates as the timing 
capacitor for the VCO. 

10 A 270K resistor 951 (R14) is coupled from pin 11 a 

.4046 integrated circuit 949 of the phase locked loop pulse 
detector 950 to ground. A 100K trim potentiometer 952 
(R15) is coupled from pin 12 of the integrated circuit 949 
to a 47K resistor 953 (R16) in series which in turn is 

15 connected to ground. The combinations of resistor 951, 
potentiometer 952 and resistor 953 set the VCO free 
running output frequency and symmetry. A 10K resistor 954 
(R17) is coupled from pin 10 of the integrated circuit 949 
to ground and acts as a pull down resistor for the output 

2C of the difference signal, that is, the demodulated output 
of the 20 KHz carrier. The resultant output signal at pin 
10 of the integrated circuit 949 is the original kinetic 
data stream stripped of the 20 KHz carrier. 

A 15K resistor 955 (R18) is coupled to pin 2, the PCI 

2S output of the integrated circuit 949, and at the other end 
to a .01 uT capacitor 956 (C10) which in turn is coupled 
to ground. Pin 9 of the integrated circuit 949 is coupled 
to the junction o! resistor 955 and the capacitor 956. 
The resistor 955 and the capacitor 956 form a locking 

30 filter loop. 

The output at pin 10 of the integrated circuit 949 is 
coupled to ti»e inverting input of an operational amplifier 
960, again a separate 1/4 of a quad operational amplifier 
package. A 100K resistor 961 and a 68K resistor 962 are 

35 coupled between the inverting and noninverting inputs of 
the operational amplifier 960. The combination of 
resistors 961, 962 supply the noninverting input of ICl-4. 
" A 1M resistor 963 is coupled from the noninverting input 
of operational amplifier 960 to the output of the 
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kinetic device are samplied arid are ttien assigned by. the 
computer 730 specific identifiable movements of the audio 
kinetic device 14 and characteristics such as duration and 
amplitude. In order to accurately and creatively engage 
5 in the simultaneous synchronized programming, an audio 
kinetic device is coupled to the mixer during the 
programming for feedback to the programmer of the actions 
which are recorded by keystrokes made on the sampling 
keyboard 720. Also, the existing programming such as from 
10 a cassette 760 , is also simultaneously played for audio 
and visual feedback to the person creating the enhanced 
programming for the audio kinetic device. Device audio 
along with the control signals generated by the keyboard 
720 are then recorded on the destination VCR cassette 76l. 

15 The destination cassette 761 is then applied to the 

television transmitter 16 as indicated in Fig. 1. where it 
is broadcast, or sent by cable or other television 
delivery system. Remotely located television receivers 24 
receive the programming. The ordinary audiovisual portion 

20 of the programming is received as usual and is displayed 
on television receivers and heard on the loudspeakers of 
television receivers. However, the stereo audio outputs 
of the television receiver 24 or other stereo audio 
demodulator provides first and second audio signals that 

2 5 have embedded both device audio and also kinetic audio 
signals. Those signals are applied to a 

decoder/transmitter wnere the device audio and kinetic 
signals are separated. After separation, the device audio 
and kinetic signals are transmitted locally, typically 

30 from a system adjacent the television receiver or cable 
box, to a spaced apart location adjacent the viewer where 
the audio kinetic device is located. 

The audio kinetic device, typically, though not 
necessarily an animated doll or plush animal, receives the 

35 locally transmitted device audio and kinetic signals. The 
kinetic signals are further decoded for application to the 
motors of the audio kinetic device and causing motion of 
the audio kinetic device. The audio siqnal is demodulated 
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. and applied to the loudspeaker in the audio Kinetic ' 
alee' t M result is that in addition to the programs 
appearing on the television screen and at the loudspeaK 
of the television receiver, the audio Kinetic device s 

5 moving. speaKin, and ..Kin, sounds. simultaneously in real 
time as the programming displayed and heard fro- the 

television. _ 

Since the character voices originate fro. actors and 
voice characterisation specialists, and are received at 
1. the r.»t. location with essentially all their origin, 
qualities in co.pl.te synchronization with the normal 
program, the performance integrity, with all the subtle 
though essential attributes of tonal inflection, win., 
accent, timing, emotion and energv originally intended by 
15 the author of the programming and portrayed by the actor 
is recr.atad giving an entirely different perspective and 
dimension to the programming. 

It should be r.cognired that other television 
delivery system. «y be used in accordance with this 
20 invention, various transmission frequencies may be used. 
A VCR video pl.yb.cx system or analogous playback systems, 
such .s laser disk or other systems may be substituted for 
the front end or television transmitter. Thus, rather 
than distant bro.dc.ting. origination of the video, audio 
J5 .nd Kinetic sign.1. »y ori,in.te locally, such as at the 
consul's ho., and be broadcast locally directly fro, 
adjacent to a video cassette player or other audiovisua 
pl.yb.ch device, to .n .udio Kinetic device. Local 
transmission may .Uo be «de. for .™»ple. by infrared cr 
30 ultr..on.c device. in pl.ce of tr.nsmission by 
•lectromagnetic radiation. 

While the invention has been described with reference 
to specific for*s thereof, it vill be understood that 
changes and .odif ic.tion. maybe made within the spirit and 
3 5 scope of this invention. 
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1. An interrelational audio kinetic entertainment 
system for providing real tine simultaneous program 
synchronized audio-kinetic movements in a remotely located 
audible kinetic device, the audible kinetic device of the 
type movable in response to kinetic signals and audible in 
response to an audible signal, comprising: 

means for generating a device driving audio and 
kinetic signal complex in real time simultaneous 
synchronization with, yet distinguishable from, an 
audiovisual program signal; 

means for transmitting the device driving signal 
complex to a location vhereby the signal complex as 
utilized by an audible kinetic device maintains real time 
simultaneous synchronization with the audiovisual program 
signal; and 

means for receiving the transmitted signal complex 
and applying a decoded signal complex responsive to the 
system audio and kinetic signal complex to an audible 
kinetic device for causing real time simultaneous program 
synchronized sound and motion of an audible kinetic 
device. 

2, The invention as set forth in claim 1 and in 
which the device driving audio and kinetic signal complex 
generation means comprises sampling keyboard means for 
generating a program synchronized kinetic signal for an 
audible kinetic device # the sampling keyboard means 
responsive to an audible kinetic device compatible coding 
signal. 

3. The invention as set forth in claim 2 and in 
which the device driving signal complex generating means 
comprises means for carrying an audible kinetic device 
responsive audio signal on the second audio channel of a 
stereo television signal. 



'' ' . „, „t tor«. in clai* 3 and in 
4. The .invents ^ eans comprises means 

uhi = h t»e si-na: =7- k r; e 'I : ice responsive Unetic 
signal* 

„ set forth in claim 1 and 
5 . The i" v ' n "° n aenodttlator «.ns f« 

COBP risin= a "«.o teX- - ^ , udio 

.upplyi*, £!»« — "~ n J^ ^« nrst and .econd stereo 
sioMl . and — « -f-^ audio sionai and Kinetic 

* fi set forth in claim 1 and 
6 . The invention as set 

comprising: „^ulator means having stereo 

st er.o television and se cond stereo 

audi o output means for provxdxng fxrst 

audio signals; «. M rator means responsive to 

audl o demodulator and ^^.^ rccei ver for 
thc audio output means o kinctic 
developing separate device 

sl gnals; and 6e parate device audio signal 

B eans for Retransmitter means, 

and the Kinetic signal to the 

„ .et forth in claim 6 and in 
7 The invention as set 

which ihe transmitter means audio fiignal on a 

..ans for transmitting the devic 

49 Khz carrier; and v in etic signal on a 27 Mhz 

..an. for transmitting the Kmetx 

carrier signal; Mceiver means comprising means for 

and xn which the receiver ^ „ 

r .ceiving and demodulating the devic 

audible Kinetic device; and ting and applying the 

..an. for receiving and demodu J ^ 
Kinetic code to the Kinetic ^ so unds 

-.vie. i. articulable and 
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simultaneously in real .tine' simultaneous synchronization 
with the audiovisual device programming, 

8. The invention as set forth in claim 6 and in 
which: 

the transmitter means comprises a low power FM 
broadcast band stereo transmitter having first and second 
stereo inputs and means for applying the device audio 
signal to one stereo input and the kinetic signal to the 
second stereo input; 

and in which the receiver means comprises FM 
broadcast band receiver means for receiving and 
demodulating the device audio signal and the kinetic 
signal at an audible kinetic device, 

9. An interrelational audio kinetic entertainment 
signal generating system for use in connection with a 
television broadcast system for providing real time 
simultaneous program synchronized audio-kinetic movements 
in a remotely located kinetic device, gomprising: 

means for generating a device driving audio and 
kinetic signal complex in real time simultaneous 
synchronization with an audiovisual program signal; 

means for applying the device driving signal complex 
to the audio channel of a television broadcasting system 
in synchronization with the programming signal; 

means for receiving the transmitted device driving 
signal complex with the audiovisual programming signal at 
a remote location from the broadcast system and in 
proximate spaced apart relation from an audible kinetic 
device; 

means for separating the device audio and kinetic 
signals from audiovisual programming signals; 

local transmission means for communicating device 
audio and kinetic signals to an audible kinetic device 
located in proximate spaced-apart relationship to the 
local transmission means; and 
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— reivinq audio and kinetic 
local receiving means tor "« jvln9 Ung „ 

signals fro* the local tr.nsm.ss.on means 
an audio kinetic device; be made 

whereby an audible kinetic siBU i„ n eous 
articulable and audible in real time " 
synchronization with audiovisual programming. 

„. The invention as set forth 

— * r::: P r^r;or^ii g — 

neans comprises a sampling k y audio visual 
sequencing code, synchronized with 
programming signal . 

„. The invention a. set forth in claim 9 and 

comprising: having multiple 

an audible kinetic device of the type having 

£ or ^ r ^rjr^-«^:- 

plural coded signals and a speaker 

trans."",* means and providing means for 

to the km.-.ic d.v,e. in response to the kine.ic »« 

means ,or comsunic.-.ino the separate aud>o sign.! « 
tne kinetic device. 

means audio output coupled to the 

channel of the television Dro.dc.stin, system. 

XJ Th. invention a. set forth in claim 9 and in 
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stereo audio channel of the television broadcasting 
system, 

14 . The invention as set forth in claim 13 and in 
which: 

the device driving signal generating means comprising 
a kinetic code generator encoder; 

a modulator having a frequency of between about 12 
and 20 Khz coupled to the kinetic code generator encoder; 

means coupled to the modulator for providing a 
kinetic signal phase shifted by 180°; and 

means responsive to a device audio signal for 
providing a device audio signal phase shifted by 180?. 

15. The invention as set forth in claim 14 and 
comprising: 

means for developing a first channel audio composite 
stereo signal comprising the original, program audio 
signal, the kinetic device audio signal and the kinetic 
signal; and 

means for developing a second channel stereo signal 
comprising the device audio signal phase shifted 180" and 
a kinetic signal phase shifted 180°; and 

means for applying a composite stereo signal 
responsive to the first channel stereo signal and the 
second channel stereo signal to be transmitted by the 
television broadcasting system. 

16. The invention as set forth in claim 15 and 
comprising decoder means for separating audio and kinetic 
device signals from audio program signals, comprising: 

difference means for developing a signal responsive 
to the difference between the first and second aucio 
channels; 

low pass filter means responsive to the difference 
means for passing an audio signal to a transmitter; 
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p has« locKed loop oecl-ea.-s for separating the 
kinetic signal from » 1 J 1012 to 20 5012 

system for ^»; i ;; o 7. ly Pr ^. ted y devi c., in response to an 

au.iovi.ua! ^"J^^^ tel evision audio 
modulation »««■» t0 / ° Mcond stereo audio 
signals representing first and 
channels containing -bedded device 

si,n " iS; ,„ ira « signal complex representing 

mean, for transmitting a «£• imaze spaced 

a.vic. audio and Kin.tic signals to £ ultiMtely 

apart location where* the "synchronization 

• ,■ -4 k^. * kinetic device maintains sy» 
utilized by a ninety*- 

co.P.x - Pr-ided for causing progra* 
signal complex is p located remote 

synchronic sound and motion of a devic 
!roc the transmitter means. 

,8 Th. invention a. set forth in claim « «d 
eo . P r l i 8 .;n, an audio Kinetic ^ 
signals for causing movement to the devl« 
simultaneous synchronized to audio visua, J . , 
and responsive to an audio signal, the 
device coupled to tn. receiving means. 

„. Th. invention a. set forth in claim 18 and in 
- o unetic device comprising a cassette 
which th. audio Kinetic d.vie comBU „icating 

causing various movement, to the audio Kinetic device. 
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nodular cassette, adapter/ neans for communicating 
kinetic signals and device audio signals to the device 
through the cassette player of the audio kinetic device, 
the modular cassette adapter means configured to coact in 
operable engagement with the cassette player of the audio 
kinetic device; 

the modular adapter means coupled to the receiver 
means for receiving audio and kinetic signals and 
communicating the audio and kinetic signals to the device, 
the modular cassette adapter means having tape head means 
for coupling the audio and kinetic signals to the playback 
head means of the cassette player of the audio kinetic 
device; and 

means for communicating signals derived from the 
receiver means to the tape head means of the existing 
audio cassette playback device. 

20. The invention as set forth in claim 17 and 
comprising: 

audio demodulator and separator means responsive to 
the stereo channels for developing a separate device audio 
signal and a kinetic signal; 

means for applying the device audio signal to the 
transmitting means; and 

means for demodulating the kinetic signal and 
applying the demodulated kinetic signal to the 
transmitting means. 



21. Tne invention as set forth in claim 20 and in 
which the transmitting means comprises: 

49 Mhs carrier transmitting means for carrying the 
device audio signal to a proximate spaced-apart location; 



and 



27 KH2 transmitting means fcr carrying the kinetic 
signal to the proximate spaced apart location; whereby 
remote control radio frequency transmitters are used to 
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ci rry the kinetic »nd device audio signals /to the audio 
kinetic device. 

2J The invention as set forth in claim 20 and in 
k- * the receiving means comprises a 49 Mb, receiving 
Tor receiving the device audio signal at the 
„e.ns tor * ^ location and 27 MHz receiving means 

proximate .paced .P.« 1 ^ spaced . 

for receiving the Kinetic 
apart location. 

The invention as set forth in claim 20 and in 



23. 

which 



the transmitter means comprises a low power broadcast 
fcand ™ st.r.o transmitter having a carrier frequency 
Z lt«.n .. and !CB KHz, the « stereo transmitter 
avlng separate first and second audio inpu^chann ei 
the device audio signal is applied to the 
n ~* tK> rv stereo transmitter ; 

eBann ; n . » i« « - — — 

of the FH etereo transmitter. 

2 <. The invention .et forth in cl.i» » and 
m etereo receiving »eans for receiving the 
^rd. andTnetlc signals, the „ stereo receiving 

an. including mean, .or separating tt. 
channel and coupling the signal from the first stereo 
enann.' tc . iouo.pe.K.r in the audio kinetic device, and 
Tens for separating th. second stereo channel, decoding 
".signal from tn. second stereo channel and applying the 
ZZ kinetic signa! to motor drivers in the audio 
Kinetic device. 

„. Th. invention as set forth in claim » and 

COBP ":«:r.n« sign.! *« ' M 

representing th. difference of th. first and second stereo 

audio channel signals; 
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filter means for separating out the device audio 
signal, the filter means coupled to the difference signal 
means ; 

bandpass means for separating out a kinetic signal 
from a kinetic signal carrier; 

phase lock loop pulse decoder means for stripping 
away the carrier from the kinetic signal, the phase lock 
loop pulse decoder means coupled to the bandpass means; 
and 

integrator means for developing a signal stream 
comparable to the coded kinetic signal stream for causing 
specific motion of the audio kinetic device ♦ 

26. An encoding system for generating a separate 
audio and kinetic signal complex in synchronization with, 
yet distinguishable from, an audiovisual program signal 
for an mterrelational audio kinetic entertainment system 
for providing program synchronized audio-kinetic movements 
in a remotely located articulatable device, comprising: 

sampling keyboard means for generating a real time 
simultaneous progran synchronized kinetic signal for a 
Kinetic device, the sampling keyboard means responsive to 
an articulatable device compatible source code input, the 
sampling KeyDoard means comprising an electronic musical 
Keyboard having ar. input for receiving a sampling source 
signal and the keyboard responsive to a source code input; 

an audiovisual program source having plural audio 
outputs ; and 

mixer means for receiving the normal audio signal of 
the audiovisual programming from the audio outputs of the 
audiovisual program source, the device audio signal for 
the audio kinetic device and the kinetic information codes 
responsive to the sampling keyboard, the mixer means 
coupled to the audiovisual program source, the sampling 
keyboard, the mixer means for generating complex first and 
second audio channel codes, the first audio channel codes 
having kinetic and device audio codes embedded therein. 
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• 27. .The invention as set forth • in claim. 26 and 
comprising: 

an audible kinetic device of the type having multiple 
motors for exhibiting plural movements in response to 
plural coded signals and a speaker for emitting audible 
sounds from the audible kinetic device, the audible 
kinetic device coupled to the mixer means whereby the 
audible kinetic device is movable in response to 
keyboarding of the sampling keyboard, so that a programmer 
using the keyboard means is provided with visual and 
audible feedback during the programing process. 

28. The invention as set forth in claim 26 and 
comprising: 

a musical instrument interface coupling the mixer 
means to the sampling keyboard; and 

computer means for causing the keyboard means to 
assign particular keys to define particular movement- 
related signals to a kinetic device and duration of the 
movement, the computer means coupled to the sampling 
keyboard by a MIDI based interface. 

29. The invention as set forth in claim 26 and 
comprising encoder means coupled to the mixer means, the 
encoder means comprising: 

means for providing a first composite audio signal 
bearing signal components equivalent to the combination of 
normal progra* audio, device audio and modulated kinetic 

data signals; and 

means for providing a second composite audio signa] 
bearing components equivalent to the combination of the 
device audio signal phase shifted by 180* and the 
modulated kinetic data signals phase shifted by 180«. 



30. The invention as set forth in claim 29 
comprising: 
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first operational amplifier means for obtaining a - 
signal at the output equivalent to the audiovisual audio 
signal; 

first load means applied to the output for receiving 
the audiovisual audio signal; 

second operational amplifier means for developing a 
signal at the output equivalent to the device audio 
signal; 

second load means applied to the output for receiving 
the device audio signal; 

means for modulating the kinetic information signal 
with a carrier frequency; 

third load means applied to the output of the kinetic 
information signal for receiving the modulated kinetic 
information signal; 

third operational amplifier means for developing a 
composite signal representing, 

means for applying a signal representing the audio 
device signal and the modulated kinetic information signal 
to an inverted input of the third operational amplifier 
means. 

31. The invention as set forth in claim 26 and in 
which the mixer means comprises: 

means for applying the plural audio outputs of an 
audiovisual programming source, transferring the output 
through a musical instrument interface means for coupling 
to the sampling keyboard, and for receiving the output of 
the sampling keyboard through a musical instrument 
interface means and supplying separate outputs for the 
audiovisual audio, the device audio and the kinetic 
movement signals. 

32. The invention as set forth in claim 31 and 
comprising computer interactive control means coupled via 
a musical instrument interface to the sampling keyboard 
means. 
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' 3j T)ie invention .s set forth in el.i- 30 and in 

ultimately utiU» d by ograD signal . a „d 

, y „cnron 1 z.tion «ie, ^ ^ signal conplelt at 

.„„, lor r«=.ivin9 g complex 

. r.»ot« location, whereby a >x 

«.« «vstem audio and Kinetx<- 
responsive to the system « V nchronized sound and 

means. 

M A .ethod for re»otely controlling audible 
devices in synchronization with audiovisual 
d " D l.y«d in spaced-apart ptoxi.ity to the 
programing displayed in r 

devices. co«p«sing the steps of: audi0 
,.„.r.tin, a signal co.ple* « ynchronized 

.„„.! and device Kxn.«e '^^"^ Ldiovisu.l 
ult h aud.ovisua! programing .„ auQ10 

programing signal, containing both a 

eOT pon,nt: ^ b «h the 

tr«n»»*^^ in ^ ° . audiovisual 

vld eo end audio progr—g components .f ^ -u ovi 
-i. tne audio programming component comprising 
signals, tne _ P comprising an audio 

channel stereo, the st re g infortnatio n for the 

based signal carrying kinetic sign 

remote kinetic devices; . 4 „ nJl i at a remote 

receiving the broadcast television signal at 

location; the audiov isual 

displaying and making 

locally to a proxi-ateiy sp.ced-.part loc.tion; 
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receiving the- device audio signal and the kinetic 
signal at a proximate spaced-apart location to the remote 
location where the audio visual programming is displayed; 

applying the Kinetic and audio signal to the kinetic 
device; 

causing the device to move in response to the kinetic 
signal and to be audible in response to the audio signal, 
whereby the kinetic device moves and makes audible sounds 
in real time simultaneous synchronization with the 
audiovisual programming being displayed. 

35. The method as set forth in claim 34 and in which 
the step of local transmitting comprising the step of 
transmitting the kinetic signal at a first radio control 
frequency, and the audio device signal at a , second radio 
control frequency. 

36. The method as set forth in claim 35 and in which 
the first radio control frequency is 49 Mhz and the second 
radio control frequency is 2 7 Mhz. * 

37. Tne method as set forth in claim 34 and in which 
the step of local transmitting comprising transmitting the 
kinetic and device audio signals on separate audio 
channels of an FM stereo broadcast signal at a frequency 
range of 88 Khz to 108 KHz. 

36. The method as set forth in claim 34 and in which 
the step of generating a signal complex comprises the 
steps of : 

modulating a kinetic code to obtain a modulated 
kinetic signal; 

generating a signal representing the modulated signal 
shifted in phase by 180*; 

generating a signal representing the audio signal 
shifted in pnase by 180* ; 

generating a first stereo television broadcast signal 
representing a composite of the normal television audio 
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• n »™i the modulated kinetic 
, ig nal, the ^ audio signal and the 

signalJ «»arate second broadcast signal 

gCnerati "e d^ic/a^o signal and the Kinetic data 
representing the **" c and 

driving re.ot.ly locate, *^^ iovisua i programing 
synchronization with interrelated 

comprising th. steps ° t! source . 

assigning xdentixw 
Keys of the «»P^* "^"^ representative = £ c=d. S 

inter «l.t.d audiovisual proving. 

.s set Jorth in claim " and 
40 The invention as set 

^"^.irr^encea code to ohtain a — *- 

,n PM " T channel audio si^al co.pl" 

generating a tir.t c « le vision audio 

representing a composite Bodul .ted kinetic 

signai. tn. device audio aiqna! and th. 

signal; and „ h -„„el audio signal complex 

jr. nri— — — 
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41. The invention as set forth in claim 40 and 
comprising the steps of: 

applying the first and second channel signals tc 
first and second audio channel inputs of a recorder means 
along with existing programming, thereby creating enhanced 
programming with device audio and kinetic codes. 

42. The invention as set forth in claim 4C and 
comprising the steps of: 

broadcasting the first and second channel signals on 
the first and second stereo signal components of a 
television broadcast transmission. 
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